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Introduction {#sec005}
============

Childhood interpersonal adversities are associated with an increased risk for psychotic disorders and subclinical psychotic phenomena \[[@pone.0135150.ref001]--[@pone.0135150.ref003]\]. In recent years, increasing research efforts have been devoted to identifying the underlying mechanisms that may account for such associations \[[@pone.0135150.ref004]--[@pone.0135150.ref006]\]. In this regard, insecure attachment styles have received theoretical attention \[[@pone.0135150.ref007]\] as well as some initial empirical support \[[@pone.0135150.ref008]--[@pone.0135150.ref010]\] as mediators between childhood adverse experiences and both positive and negative psychotic features; however, further specificity needs investigating.

Attachment theory provides an integrative approach for understanding how early relational experiences become internalized and contribute to the unfolding of adaptive or maladaptive developmental pathways \[[@pone.0135150.ref011]--[@pone.0135150.ref013]\]. Adult attachment researchers typically center on the construct of attachment style, which subsumes cognitive, affective, and behavioral tendencies that are considered to result from a person's history of transactions with attachment figures \[[@pone.0135150.ref014]\]. The attachment style construct is useful for conceptualizing different elements associated with vulnerability for schizophrenia-spectrum psychopathology, including dysfunctional self and other representations, problems in emotion regulation, and difficulties in interpersonal functioning \[[@pone.0135150.ref007], [@pone.0135150.ref015]\]. Since the early studies in the 1990s demonstrated an association between insecure attachment styles and a diagnosis of schizophrenia (e.g., \[[@pone.0135150.ref016], [@pone.0135150.ref017]\]), evidence has accumulated showing that different forms of attachment insecurity are related to clinical and subclinical psychotic phenomena \[[@pone.0135150.ref018]\].

Previous work examining whether insecure attachment styles mediate the adversity--psychosis link has not specifically focused on adverse relational experiences with significant caregiving figures. This is a relevant domain of investigation given that attachment theory suggests that attachment styles are first formed in the context of the early caregiving environment \[[@pone.0135150.ref014]\]. Research focusing on parent-child relationships has provided evidence linking perceived lack of parental care, as well as sub-optimal parenting behaviors, with an increased likelihood of psychotic-like and schizophrenia-spectrum features (e.g., \[[@pone.0135150.ref019]--[@pone.0135150.ref021]\]). However, a limitation of prior studies is that most relied on self-report measures, which have potential shortcomings for researching objective aspects of early life \[[@pone.0135150.ref022]\].

In the present study we used the Childhood Experience of Care and Abuse (CECA) \[[@pone.0135150.ref022]\], an interview measure that assesses relevant context and provides objective accounts of childhood experiences, to investigate two parental behaviors within the lack of care domain: antipathy and role reversal. Antipathy reflects the extent to which the parent shows hostility, criticism, rejection or coldness towards the child. Role reversal reflects the extent to which a child assumes parental responsibilities in terms of household duties and providing emotional support to the parent \[[@pone.0135150.ref023]\]. A prior study using the parallel CECA questionnaire \[[@pone.0135150.ref024]\] reported that maternal antipathy was approximately twice as common among individuals with psychotic disorder as compared with controls \[[@pone.0135150.ref025]\]. To our knowledge, associations of role reversal with the extended psychosis phenotype have not been previously examined by either interview or questionnaire.

Elucidating whether there exists specificity of type of attachment style in mediating between different childhood experiences and different phenotypic expressions of psychosis should advance theory development and may ultimately inform the design of preventative and treatment strategies. Earlier studies on the role of attachment in pathways between adversity and psychotic phenomena \[[@pone.0135150.ref008]--[@pone.0135150.ref010]\] have relied on self-report attachment measures. Such measures are restricted in their capacity to capture the content and context of attitudinal and behavioral information. Therefore research in the field would benefit from the use of a contextually-sensitive narrative interview that provides greater specificity than questionnaire approaches for examining vulnerability to psychopathology \[[@pone.0135150.ref026], [@pone.0135150.ref027]\]. The Attachment Style Interview (ASI) \[[@pone.0135150.ref027]\] overcomes limitations of self-reports by using objective assessments of attachment attitudes and behaviors to identify specific attachment style profiles (encompassing secure and varieties of insecure attachment) as well as the degree of severity of the insecure styles.

Research indicates that the psychosis phenotype exists on a broad continuum that extends from schizotypic personality variation to minimal impairment to full-blown psychotic disorder and that etiological continuity appears to exist across clinical and subclinical manifestations \[[@pone.0135150.ref028], [@pone.0135150.ref029]\]. In this context, subclinical symptoms of psychosis and schizophrenia-spectrum personality disorder (PD) traits in nonclinical populations are presumed to reflect different expressions of liability to schizophrenia and help to delineate etiological processes as they avoid many of the confounds typically present in schizophrenia samples \[[@pone.0135150.ref030]\].

The present study sought to extend previous research by examining poor childhood care, attachment style, and schizophrenia-spectrum phenomenology using interview measures in a sample of nonclinical young adults. The goals were to investigate (i) whether childhood parental antipathy and role reversal are associated with subclinical positive and negative symptoms and schizophrenia-spectrum PD traits, and (ii) whether such associations are mediated by specific insecure attachment styles.

Materials and Methods {#sec006}
=====================

Ethics Statement {#sec007}
----------------

The study was approved by the Universitat Autónoma de Barcelona (Spain) Ethics Committee and conformed to the Helsinki Declaration. The participants in this interview study were over eighteen years of age and had full capacity to consent to participation in research. All participants provided written informed consent and were compensated for their participation.

Participants {#sec008}
------------

The data for the present study were collected as part of an ongoing longitudinal investigation examining risk for psychosis. The participants were drawn from a sample of 589 undergraduate students from the Universitat Autònoma de Barcelona who completed self-report questionnaires as part of mass-screening sessions. Usable screening data were obtained from 547 participants (42 were dropped due to invalid protocols). Of these, a subset of 339 was invited to participate in an interview study with the aim of assessing 200 individuals. Those invited to take part included 189 who had elevated scores (standard scores based upon sample norms of at least 1.0) on the positive or negative schizotypy factors derived from the Wisconsin Schizotypy Scales \[[@pone.0135150.ref031]--[@pone.0135150.ref034]\], the positive symptom subscale of the Community Assessment of Psychic Experiences \[[@pone.0135150.ref035]\], or the suspiciousness subscale of the Schizotypal Personality Questionnaire \[[@pone.0135150.ref036]\], and 150 randomly selected participants who had standard scores below 1.0 on each of these measures. This enrichment procedure was employed to ensure adequate representation of psychosis-proneness in the sample. A total of 214 participants completed the interview study. The mean age was 21.4 years (SD = 2.4) and 78% were women. Of the participants, 123 had elevated scores in one or more of the psychosis-proneness measures and 91 had standard scores below 1.0.

Procedure {#sec009}
---------

Participants were administered the measures described below along with other measures not used in the present study. The interviews were conducted by psychologists and advanced graduate students in clinical psychology who were trained in the administration of the measures and were unaware of participants' scores on the screening questionnaires. Consensus meetings to discuss ratings were held regularly throughout the data collection period.

Measures {#sec010}
--------

### Schizophrenia-spectrum phenomenology {#sec011}

Subclinical symptoms were measured with the Comprehensive Assessment of At-Risk Mental States (CAARMS) \[[@pone.0135150.ref037]\], which includes subscales assessing seven domains of the psychosis prodrome. Severity and frequency/duration for each subscale are rated from 0 to 6. The severity of subclinical positive and negative symptoms was calculated by summing the individual severity subscales within each symptom domain. Schizophrenia-spectrum PDs were assessed with the Structured Clinical Interview for DSM--IV Axis II Disorders (SCID--II) \[[@pone.0135150.ref038]\]. Items correspond to DSM--IV diagnostic criteria and are scored on a 3-point scale from "absent/false" to "threshold/true". Dimensional scores were computed by summing individual item ratings for each PD.

### Parental antipathy and role reversal {#sec012}

The CECA interview was used to assess antipathy and role reversal. These scales involve questioning participants about their experience with (and behavior from) parent figures or substitute parent figures prior to the age of 17. The severity of each experience is rated on a 4-point scale ranging from "marked" to "little/none", based on specific rating rules and benchmarked thresholds. The ratings rely on objective aspects of experience rather than the individual's subjective attitudes or emotional responses. Overall antipathy and role reversal ratings were obtained (i.e., peak rating taking into account behavior of both mother and father figure). The analyses used the continuous severity ratings of each childhood experience.

### Attachment style {#sec013}

Attachment style was measured with the ASI, a semi-structured interview that assesses current attachment style based on detailed questioning of a person's behavior and attitudes in close relationships. The interview consists of two parts that together determine the individual's attachment profile: First, a rating of the ability to make and maintain relationships is made based on the overall quality of ongoing relationships with up to three supportive figures (including partner if applicable). Second, ratings are obtained on seven attitudinal attachment scales denoting avoidance (e.g., mistrust, constraints on closeness, self-reliance) and anxiety (e.g., fear of separation, fear of rejection, desire for company) in relationships. Further details of the ASI scoring procedure can be found elsewhere \[[@pone.0135150.ref023], [@pone.0135150.ref027]\]. The attachment profile encompasses the specific attachment style, including one secure, two anxious (enmeshed and fearful), and two avoidant (withdrawn and angry-dismissive) styles, as well as the degree to which the insecure styles are dysfunctional along a continuum of severity. For the present study, four attachment-style variables representing the levels of insecurity (i.e., markedly, moderately, or mildly insecure) of each of the four insecure styles were used for analyses. Due to low frequencies of marked and moderate insecure styles, these two scores were grouped together. Thus, each insecure attachment-style variable was scored 0 (not present), 1 (mildly insecure) or 2 (moderate-markedly, i.e., highly insecure).

### Depressive symptoms {#sec014}

The Beck Depression Inventory--II (BDI--II) \[[@pone.0135150.ref039]\] was used to assess depressive symptoms. It contains 21 items that are rated on a 4-point scale ranging from 0 to 3. Higher scores indicate greater severity of depressive symptoms. Of the 214 participants, 212 had complete BDI-II data.

Statistical Analyses {#sec015}
--------------------

All analyses were performed using the Statistical Package for Social Sciences (SPSS), Version 19.0. Given that depressive symptoms show associations with poor childhood care, insecure attachment styles, and psychotic phenomena \[[@pone.0135150.ref023], [@pone.0135150.ref040]--[@pone.0135150.ref043]\], depressive symptoms were controlled for in all analyses. Partial correlations (partialling out the effects of depressive symptoms) were calculated to examine the associations of antipathy and role reversal with subclinical symptoms and schizophrenia-spectrum PD traits, as well as associations of these variables with the attachment styles. Two-tailed *p*-values of less than 0.05 were considered statistically significant and the effect size of the correlations was interpreted following Cohen's \[[@pone.0135150.ref044]\] guidelines (correlations of 0.10 indicate small effect sizes, 0.30 indicate medium effect sizes, and 0.50 indicate large effect sizes). Hayes' \[[@pone.0135150.ref045]\] method for assessing indirect pathways was used to examine the unique abilities of each insecure attachment style to account for the significant associations found between the childhood experiences and the psychosis phenotype variables. Parallel multiple mediation analyses were performed using PROCESS \[[@pone.0135150.ref045]\]. For each model, the four insecure attachment-style variables were entered simultaneously as mediators and depressive symptoms were entered as a covariate. The 95% and 99% bias-corrected confidence intervals were generated using bootstrapping with 10,000 resamples. Indirect effects were considered significant when the 95% bias-corrected confidence intervals did not include zero.

Results {#sec016}
=======

[Table 1](#pone.0135150.t001){ref-type="table"} provides descriptive data for the childhood experiences and schizophrenia-spectrum phenomenology variables. Regarding the prevalence of antipathy and role reversal, 34.1% of the sample experienced antipathy from parental figures (17.8% mild, 10.3% moderate, and 6.1% marked) and 36.9% experienced role reversal (18.7% mild, 14.5% moderate, and 3.7% marked). In terms of the prevalence of the attachment styles, 57.5% of the participants exhibited a secure attachment style, 35.0% a mildly insecure style, and 7.5% a highly insecure style. With regard to the type of insecure style, 5.6% exhibited an enmeshed style (0.9% highly and 4.7% mildly enmeshed), 15.9% a fearful style (3.3% highly and 12.6% mildly fearful), 6.5% an angry-dismissive style (2.3% highly and 4.2% mildly angry-dismissive), and 14.5% a withdrawn style (0.9% highly and 13.6% mildly withdrawn).

10.1371/journal.pone.0135150.t001

###### Descriptive Data for Antipathy, Role Reversal, and Schizophrenia-Spectrum Phenomenology.

![](pone.0135150.t001){#pone.0135150.t001g}

                              Mean   SD     Range
  --------------------------- ------ ------ -------
  **Childhood Experiences**                 
  Antipathy                   1.57   0.91   1--4
  Role Reversal               1.59   0.87   1--4
  **Subclinical Symptoms**                  
  Positive Symptoms           1.21   2.69   0--24
  Negative Symptoms           1.51   2.39   0--11
  **PD Dimensional Scores**                 
  Paranoid Ratings            1.53   2.08   0--12
  Schizotypal Ratings         1.00   1.93   0--13
  Schizoid Ratings            0.90   1.54   0--8

Note: PD refers to Personality Disorder.

[Table 2](#pone.0135150.t002){ref-type="table"} displays the partial correlations (partialling out the effects of depressive symptoms) of antipathy and role reversal with schizophrenia-spectrum phenomenology. Both antipathy and role reversal were significantly associated with subclinical positive symptoms and with paranoid and schizotypal PD traits. Role reversal was also associated with subclinical negative symptoms. Following Cohen \[[@pone.0135150.ref044]\], effect sizes were of a small magnitude. For the sake of completeness, [Table 3](#pone.0135150.t003){ref-type="table"} shows the partial correlations of the insecure attachment styles with antipathy, role reversal, and the schizophrenia-spectrum phenomenology variables. The enmeshed style was associated with antipathy, role reversal, and with paranoid and schizotypal PD traits. The fearful style was associated with paranoid, schizotypal, and schizoid PD traits. The angry-dismissive style was associated with antipathy and with all the schizophrenia-spectrum phenomenology variables. Withdrawn attachment was associated with schizotypal and schizoid PD traits.

10.1371/journal.pone.0135150.t002

###### Partial Correlations of Antipathy and Role Reversal with Schizophrenia-Spectrum Phenomenology.

![](pone.0135150.t002){#pone.0135150.t002g}

                      Positive Symptoms                             Negative Symptoms                               Paranoid Ratings                                Schizotypal Ratings                           Schizoid Ratings
  ------------------- --------------------------------------------- ----------------------------------------------- ----------------------------------------------- --------------------------------------------- ------------------
  **Antipathy**       0.22[\*\*](#t002fn002){ref-type="table-fn"}   0.07                                            0.25[\*\*\*](#t002fn001){ref-type="table-fn"}   0.23[\*\*](#t002fn002){ref-type="table-fn"}   0.06
  **Role Reversal**   0.14[\*](#t002fn003){ref-type="table-fn"}     0.24[\*\*\*](#t002fn001){ref-type="table-fn"}   0.17[\*](#t002fn003){ref-type="table-fn"}       0.21[\*\*](#t002fn002){ref-type="table-fn"}   0.10

\*\*\**p* \< 0.001

\*\**p* \< 0.01

\**p* \< 0.05

10.1371/journal.pone.0135150.t003

###### Partial Correlations of Levels of Insecurity of Attachment Style with Antipathy, Role Reversal, and Schizophrenia-Spectrum Phenomenology.

![](pone.0135150.t003){#pone.0135150.t003g}

                              Enmeshed                                        Fearful                                       Angry-Dismissive                                     Withdrawn
  --------------------------- ----------------------------------------------- --------------------------------------------- ---------------------------------------------------- ----------------------------------------------------
  **Childhood Experiences**                                                                                                                                                      
  Antipathy                   0.22[\*\*](#t003fn003){ref-type="table-fn"}     0.04                                          0.27[\*\*\*](#t003fn002){ref-type="table-fn"}        -0.06
  Role Reversal               0.18[\*\*](#t003fn003){ref-type="table-fn"}     0.01                                          0.10                                                 -0.02
  **Subclinical Symptoms**                                                                                                                                                       
  Positive Symptoms           0.12                                            0.08                                          0.16[\*](#t003fn004){ref-type="table-fn"}            0.08
  Negative Symptoms           0.08                                            0.09                                          0.17[\*](#t003fn004){ref-type="table-fn"}            -0.00
  **PD Dimensional Scores**                                                                                                                                                      
  Paranoid Ratings            0.20[\*\*](#t003fn003){ref-type="table-fn"}     0.20[\*\*](#t003fn003){ref-type="table-fn"}   **0.30** [\*\*\*](#t003fn002){ref-type="table-fn"}   0.01
  Schizotypal Ratings         0.25[\*\*\*](#t003fn002){ref-type="table-fn"}   0.22[\*\*](#t003fn003){ref-type="table-fn"}   0.16[\*](#t003fn004){ref-type="table-fn"}            0.16[\*](#t003fn004){ref-type="table-fn"}
  Schizoid Ratings            0.00                                            0.21[\*\*](#t003fn003){ref-type="table-fn"}   0.25[\*\*\*](#t003fn002){ref-type="table-fn"}        **0.35** [\*\*\*](#t003fn002){ref-type="table-fn"}

Note: PD refers to Personality Disorder.

\*\*\**p* \<0.001

\*\**p* \< 0.01

\**p* \< 0.05

Medium effect sizes in bold.

[Table 4](#pone.0135150.t004){ref-type="table"} displays the results of the parallel multiple mediation analyses using antipathy as the independent variable and with depressive symptoms included as a covariate. Three models were tested (one for each of the dependent variables significantly associated with antipathy). The specific indirect effect of angry-dismissive attachment was significant in all models and the specific indirect effect of enmeshed attachment was significant in the models for paranoid and schizotypal PD traits. [Table 5](#pone.0135150.t005){ref-type="table"} presents the multiple mediator models with role reversal as the independent variable. Four models were tested (one for each of the dependent variables significantly associated with role reversal). None of the attachment styles were significant mediators of the associations of role reversal with subclinical positive and negative symptoms. The specific indirect effect of role reversal via enmeshed attachment was significant in the models for paranoid and schizotypal PD traits.

10.1371/journal.pone.0135150.t004

###### Mediation Analyses Examining Indirect Effects of Antipathy on Schizophrenia-Spectrum Phenomenology via Enmeshed, Fearful, Angry-Dismissive, and Withdrawn Attachment.

![](pone.0135150.t004){#pone.0135150.t004g}

                                                                                                95% Bias-corrected Confidence Interval   99% Bias-corrected Confidence Interval            
  -------------------------------------- ---------------------------------------------- ------- ---------------------------------------- ---------------------------------------- -------- -------
  **Positive Symptoms**                                                                                                                                                                    
  Total effect                           0.661[\*\*](#t004fn003){ref-type="table-fn"}   0.203   0.262                                    1.061                                    0.135    1.188
  Direct effect                          0.461[\*](#t004fn002){ref-type="table-fn"}     0.215   0.037                                    0.886                                    -0.099   1.021
  Total indirect effect                  0.200                                          0.128   -0.008                                   0.518                                    -0.082   0.639
  Indirect effect via enmeshed           0.085                                          0.102   -0.027                                   0.420                                    -0.059   0.523
  Indirect effect via fearful            0.015                                          0.039   -0.027                                   0.145                                    -0.045   0.201
  Indirect effect via angry-dismissive   0.126[\*](#t004fn002){ref-type="table-fn"}     0.076   0.007                                    0.319                                    -0.031   0.391
  Indirect effect via withdrawn          -0.026                                         0.042   -0.179                                   0.013                                    -0.255   0.039
  **Paranoid PD Ratings**                                                                                                                                                                  
  Total effect                           0.557[\*\*](#t004fn003){ref-type="table-fn"}   0.152   0.258                                    0.855                                    0.162    0.951
  Direct effect                          0.211                                          0.149   -0.082                                   0.504                                    -0.176   0.598
  Total indirect effect                  0.346[\*\*](#t004fn003){ref-type="table-fn"}   0.141   0.122                                    0.701                                    0.053    0.822
  Indirect effect via enmeshed           0.128[\*](#t004fn002){ref-type="table-fn"}     0.112   0.006                                    0.489                                    -0.002   0.622
  Indirect effect via fearful            0.024                                          0.054   -0.061                                   0.160                                    -0.091   0.220
  Indirect effect via angry-dismissive   0.210[\*\*](#t004fn003){ref-type="table-fn"}   0.105   0.053                                    0.501                                    0.011    0.586
  Indirect effect via withdrawn          -0.017                                         0.025   -0.089                                   0.013                                    -0.119   0.027
  **Schizotypal PD Ratings**                                                                                                                                                               
  Total effect                           0.462[\*\*](#t004fn003){ref-type="table-fn"}   0.136   0.194                                    0.730                                    0.109    0.815
  Direct effect                          0.209                                          0.131   -0.050                                   0.468                                    -0.133   0.550
  Total indirect effect                  0.253[\*\*](#t004fn003){ref-type="table-fn"}   0.124   0.064                                    0.567                                    0.007    0.713
  Indirect effect via enmeshed           0.138[\*](#t004fn002){ref-type="table-fn"}     0.116   0.008                                    0.503                                    -0.005   0.637
  Indirect effect via fearful            0.024                                          0.055   -0.049                                   0.182                                    -0.074   0.240
  Indirect effect via angry-dismissive   0.125[\*](#t004fn002){ref-type="table-fn"}     0.066   0.025                                    0.306                                    -0.002   0.355
  Indirect effect via withdrawn          -0.034                                         0.040   -0.127                                   0.033                                    -0.162   0.056

Note: PD refers to Personality Disorder. Results based on 10,000 bias-corrected bootstrap samples.

\*95% CI does not include zero

\*\*99% CI does not include zero

10.1371/journal.pone.0135150.t005

###### Mediation Analyses Examining Indirect Effects of Role Reversal on Schizophrenia-Spectrum Phenomenology via Enmeshed, Fearful, Angry-Dismissive, and Withdrawn Attachment.

![](pone.0135150.t005){#pone.0135150.t005g}

                                                                                                95% Bias-Corrected Confidence Interval   99% Bias-Corrected Confidence Interval            
  -------------------------------------- ---------------------------------------------- ------- ---------------------------------------- ---------------------------------------- -------- -------
  **Positive Symptoms**                                                                                                                                                                    
  Total effect                           0.441[\*](#t005fn002){ref-type="table-fn"}     0.211   0.026                                    0.857                                    -0.106   0.989
  Direct effect                          0.302                                          0.211   -0.113                                   0.718                                    -0.246   0.851
  Total indirect effect                  0.139                                          0.107   -0.022                                   0.416                                    -0.074   0.515
  Indirect effect via enmeshed           0.084                                          0.091   -0.019                                   0.376                                    -0.045   0.493
  Indirect effect via fearful            0.005                                          0.036   -0.044                                   0.112                                    -0.069   0.162
  Indirect effect via angry-dismissive   0.060                                          0.054   -0.014                                   0.203                                    -0.043   0.260
  Indirect effect via withdrawn          -0.010                                         0.037   -0.136                                   0.034                                    -0.198   0.070
  **Negative Symptoms**                                                                                                                                                                    
  Total effect                           0.615[\*\*](#t005fn003){ref-type="table-fn"}   0.169   0.281                                    0.949                                    0.175    1.055
  Direct effect                          0.531[\*\*](#t005fn003){ref-type="table-fn"}   0.172   0.193                                    0.870                                    0.085    0.978
  Total indirect effect                  0.084                                          0.076   -0.039                                   0.269                                    -0.086   0.338
  Indirect effect via enmeshed           0.037                                          0.061   -0.042                                   0.222                                    -0.075   0.284
  Indirect effect via fearful            0.004                                          0.027   -0.037                                   0.080                                    -0.058   0.114
  Indirect effect via angry-dismissive   0.045                                          0.043   -0.010                                   0.167                                    -0.037   0.231
  Indirect effect via withdrawn          -0.003                                         0.012   -0.040                                   0.012                                    -0.054   0.025
  **Paranoid PD Ratings**                                                                                                                                                                  
  Total effect                           0.385[\*](#t005fn002){ref-type="table-fn"}     0.158   0.074                                    0.696                                    -0.026   0.796
  Direct effect                          0.184                                          0.145   -0.102                                   0.470                                    -0.193   0.561
  Total indirect effect                  0.201[\*](#t005fn002){ref-type="table-fn"}     0.116   0.029                                    0.499                                    -0.024   0.616
  Indirect effect via enmeshed           0.113[\*](#t005fn002){ref-type="table-fn"}     0.094   0.004                                    0.411                                    -0.018   0.537
  Indirect effect via fearful            0.008                                          0.049   -0.079                                   0.123                                    -0.113   0.169
  Indirect effect via angry-dismissive   0.086                                          0.076   -0.018                                   0.306                                    -0.064   0.381
  Indirect effect via withdrawn          -0.007                                         0.022   -0.052                                   0.033                                    -0.068   0.061
  **Schizotypal PD Ratings**                                                                                                                                                               
  Total effect                           0.428[\*\*](#t005fn003){ref-type="table-fn"}   0.140   0.152                                    0.703                                    0.064    0.791
  Direct effect                          0.262[\*](#t005fn002){ref-type="table-fn"}     0.127   0.011                                    0.513                                    -0.069   0.593
  Total indirect effect                  0.166[\*](#t005fn002){ref-type="table-fn"}     0.107   0.005                                    0.434                                    -0.036   0.538
  Indirect effect via enmeshed           0.118[\*](#t005fn002){ref-type="table-fn"}     0.098   0.005                                    0.424                                    -0.015   0.551
  Indirect effect via fearful            0.008                                          0.050   -0.074                                   0.133                                    -0.105   0.188
  Indirect effect via angry-dismissive   0.052                                          0.049   -0.011                                   0.191                                    -0.035   0.250
  Indirect effect via withdrawn          -0.013                                         0.037   -0.079                                   0.072                                    -0.103   0.111

Note: PD refers to Personality Disorder. Results based on 10,000 bias-corrected bootstrap samples.

\*95% CI does not include zero

\*\*99% CI does not include zero.

Discussion {#sec017}
==========

The present study showed that parental antipathy and role reversal were associated with schizophrenia-spectrum phenomenology in a nonclinical sample of young adults. Although there is robust evidence linking interpersonal childhood adversities with psychotic features, the effects of antipathy and role reversal have been scarcely investigated. Our findings point to the relevance of considering their potential etiological significance alongside other forms of maltreatment. The current study also showed that particular insecure attachment styles served as mediators of associations of antipathy and role reversal with subclinical positive symptoms and/or paranoid and schizotypal PD traits. This suggests the existence of specific indirect pathways linking each childhood experience with subclinical psychotic phenomena and, more broadly, underscores the value of examining the role of attachment styles for understanding how different kinds of relational adversities might impact upon the risk and expression of schizophrenia-spectrum phenotypes. Furthermore, by partialling out the effects of depressive symptoms in all the analyses, the study provided a conservative test of the research questions and further demonstrated the incremental value of the attachment style construct over-and-above affective disturbances.

Before discussing the mediation findings it is important to highlight that the cross-sectional nature of this study limits the conclusions that can be drawn in terms of causality. The study provides useful information for the identification of potential explanatory mechanisms and we interpret the findings in accordance with the attachment literature, which has consistently identified adverse experiences with early caregiving figures as precursors to later attachment difficulties (for reviews, see \[[@pone.0135150.ref013], [@pone.0135150.ref014]\]). However, only longitudinal data can determine whether attachment processes are causally implicated in pathways between childhood experience and the development of psychotic phenomena.

Our results indicated that antipathy had an indirect effect on subclinical positive symptoms through angry-dismissive attachment and an indirect effect on paranoid and schizotypal PD traits through both angry-dismissive and enmeshed attachment. The angry-dismissive style is characterized by mistrust, self-reliance, and anger in relationships and has been associated with a coping style involving blame of others \[[@pone.0135150.ref023]\]. The enmeshed style is characterized by fear of separation and dependency in relationships and has been associated with a coping style involving blame of self \[[@pone.0135150.ref023]\]. Drawing from previous research, our findings could be interpreted to suggest that continued disapproval, rejection or hostility from parental figures might operate in at least two ways: First, it might foster an externalization of blame and projection of anger and hostility onto others (angry-dismissive pathway), which could potentially contribute to anomalies in the interpretation of others' intentions, exacerbate attributional biases, and increase social avoidance. Second, antipathy might foster an internalization of blame as well as representations of the self as unworthy and likely to be abandoned (enmeshed pathway), which together with the anxiety and reliance on hyperactivating modes of stress regulation that characterize this style, may facilitate the emergence of paranoid and schizotypal features.

The study also showed that role reversal had an indirect effect on paranoid and schizotypal PD traits through enmeshed attachment. Previous work has conceptualized role reversal in childhood as an experience that, among other things, inhibits the development of autonomy, interferes with the differentiation of boundaries, and increases preoccupation with relationships \[[@pone.0135150.ref046]--[@pone.0135150.ref048]\]. Indeed, lack of autonomy, diffuse boundaries, and excessive preoccupation are elements of an enmeshed attachment. Although the exact way through which the enmeshed style links poor childhood care with paranoid and schizotypal PD traits remains to be fully clarified, we speculate that the relational ambivalence, self-regulatory deficits, and chronic hypervigilance associated with enmeshed/preoccupied forms of attachment \[[@pone.0135150.ref014]\] are likely to play a prominent role.

The fact that fearful and withdrawn attachment did not emerge as mediators does not preclude their role in the adversity--psychosis link; rather, it suggest that these styles might not be involved in pathways following from the childhood experiences measured in the current study. For example, previous self-report findings indicated that fearful attachment mediated associations between childhood trauma (a composite including emotional and physical forms of maltreatment) and psychosis-proneness \[[@pone.0135150.ref008]\]. It may be the case that this style is relevant in linking more severe forms of maltreatment with the psychosis phenotype, but this possibility should be examined in future studies. Another consideration that is pertinent to the issue of specificity is that our findings demonstrate the utility of distinguishing angry-dismissive from withdrawn attachment, a distinction that to our knowledge is only made by the ASI. Angry-dismissive and withdrawn are both avoidant styles that share in common features such as high self-reliance and high constraints on closeness, but are differentiated by the anger and mistrust of the former. This distinction has been previously found to be relevant for vulnerability profiling in relation to risk for affective disorders \[[@pone.0135150.ref049]\].

The strengths of the current study include the use of validated interview measures. In particular, our use of intensive interviews of childhood experience and attachment style allowed obtaining contextualized in-depth information that is not easily afforded through questionnaire approaches (and serves to minimize biases associated with subjective responding). As regards to limitations, in addition to the study's cross-sectional nature, the use of a university student sample with a predominance of female participants may limit generalizability. Data from community samples with a more representative distribution of gender and age would enhance the generalizability of the findings. Research is also required in prodromal and clinical populations in order to determine whether these mechanisms operate across the psychosis continuum.

As for clinical implications, our results support previous suggestions that assessing childhood adverse experience and attachment style might inform service provision for individuals with psychosis \[[@pone.0135150.ref009], [@pone.0135150.ref015], [@pone.0135150.ref050]\]. Attachment-informed interventions have already been developed (e.g., the mentalization-based treatment for psychosis \[[@pone.0135150.ref051]\]), and might prove to be useful for ameliorating disturbances in those who have experienced poor childhood care from parental figures. In closing, given that attachment style is likely to be just one of the mechanisms through which adverse relational experiences might make the development of psychotic phenomena more likely, further research should consider examining whether and how specific attachment styles converge with other biological, psychological, and contextual characteristics in perpetuating risk for psychosis.
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